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(54) TiUe: ORAL ADMINISIKAHON OF CHICKEN YOLK ANTIBODIES TO TREAT DISEASE 
(57) Abstract 

Broadly; the present invention is directed to ^ use of egg antibody preparations in the treatment of systemic disease in hunian and 
non-4iunum mammals. IgY antibodies are first obtained tram tht egg of a domestic fowl hen which has been actively immunized against said 
one or more pathogenic organisms by injection with an immunogen containing immunogenic detenninants specific to elicit such' antibodies. 
The anulxxlies axo Ihen administered orally to a mammal suffering from an infectious systemic disease caused or exacerbated by such 
pathogenic organism or organisms. This invention, thus, is cs^ble of providing passive immunity to patients with failing immunity or that 
are immunologically naive. It is unnecessary to separate the antibodies from die egg yolk, so processing and administration are convenient 
and inexpensive. Antibody produced from egg yolks of hens inununized against specific antigens are efTective in controlling noxious agents, 
whether viral, bacterial, fungal, protozoal, toxins, enzymes, inflammatcHry mediators, prostaglandins, leukotrienes, diromboxines and other 
messenger miriecules, sarcomas or carcinomas, not only within the bowel but also in tissues remote thereto. Hie immunogenic detenninant 
may comprise only a specific portion of the pathogenic oiganism, e.g., die loop or coat of a virus or the fimbria of a piliated bactorium. 
The method of this invention has been shown to be efficacious in the treatment of AIDS in human beings, TNF mediated septic shock in 
mice, and in lowering somatic cell count ui daiiy cattle. 
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ORAL ADMINISlltAllON OF CHICKEN YOLK ANTIBODIES TO lltEAT DISEASE 



Cross-Refere nce to Related Applications 
This application is a oontinuadon-in-part of application serial no. 08/369,310, 

filed January 6. 1995, now U.S. Pat No. . the disclosure of which is 

expressly incorporated herein by reference. 

5 . 

Background of the invention 
The present invention relates to the preparation of egg antibody products which ^ 
may be used to neutralize a wide variety of systraiic pathogens in both human and non- • an 
human species, including those with failing, naive or compromised immune systems. /i:. 

10 Its most immediate application is believed to be in the support of patients with acquired . . 

immunodeficiency syndrome (AIDS), now widely regarded as the most devastating . .iDS). 
disease ill the history of humankind. :a.se itid. 

The spread of ADDS is increasing at a rapid rate. The first known death due to ..ea ' 
AIDS was in 1980. From July 1, 1992 to July 1. 1993, thea» w«e 194,500 official ' I , I v 

15 deaths due to AIDS, though the government says the actual numbf^as probably at least > i'.ove^ * 
10% higher since not all cases arc reported. There were 375,000 Ihcw cases of AIDS iro/ri; 
diagnosed between July 1, 1992 and January 1, 1993. At this time there are 315,000 - urtd 
patients reported to have AIDS. Thwc is a more than 60% expected death rate. ^ . Tht-: : 

There was $150,000.00 - $200,000,00 spent last year alone to supply health ' 

20 care for ^di victim of the AIDS virusl This value does not include the money that is vir 
currently being spent to take care of tiiose who are still alive. .Since Health and Life Cc 
Insurance companies will not insure any person who is HIV positive, the above ; 
mendcxied costs evennially come finom the US taxpayer. This means that last year \: ; 
$38,900,000,000 was spent by the US taxpayers for AIDS patients: Every 13 minutes 

25 another person beccxnes HIV+ in the United States, which means eventually he/she will 
crane down with AIDS. Since there is no CURE for AIDS, this:means not only that 
the person who has AIDS gets a death warrant but also the US taxpayer is handed an 
additional bill every 13 minutes. 

The AIDS infection is not as prevalent in the US as it is in countries in Africa or 

30 the Caribbean. AIDS is slowly spreading to all countries in die world. There were 
only 223 deaths from AIDS in J^an from July 1, 1992 until July 1, 1993. In the 
United States, one out of every 100 males and 1 out of evoy 800 females are currendy 
HIV positive. It is no longer a "homosexual- disease. Today the fastest growing 
segnoent of the population is children bom to HIV+ women who did not know that they 

35 carried the virus. 
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The immunocompromised patient may be defined as an individual who is at 
increased risk for infection, often to a life-threatening extent In addition to AIDS, 
patients with host immune defense dysfunction most commonly observed in clinical 
practice include those with cancer, myeloproliferative diseases, bums, diabetes, severe 
5 trauma, or those undCTgoing immunosuppressive drug therapy or irradiation. The 
immature or naive inunune system of neonates makes tiiose with medical problems a 
special subset of immunocompromised patients. At die other end of the age spectrum, 
evidence exists to sug^st that immuni^ declines with aging. 



The gastrointestinal tract is centrally involved in the infectious status of die 
10 immunocomproQUsed patient Enttnc infections are ccxnmon and can be acconqjanied 
by delnlitating dianfaea and nutrient malabsorptioiu Enteric organisms are further 
in^ilicated as a source of bacteremias and sepsis in immunocompromised patients.': It is 
estimated that in die US alone more, than 130,000 deaths last year are associated with 

bactCTemia. A large proportion of these resulted bam microorganisms that normally ."d : 

15 reside in the gut Even organisms that normally are considered nonpathogenic may . uiiy 

- establish local infections of secondary bacterraiias. Disabling gastrointestinal icter . 
• symptoms are prominent both in patients with established AIDS and in patients, with . cs: . 

eariier stages ofhunianinimunodeficiency virus (HIV) infection. Mtniv us (FIT 

'-^i Patients who axe HIV-positive do not die from the virus per se. Rather^ they die . - 

lO eventually die from die effect of the virus on the immune system. Recurrent and on* 

progressive opportunistic infections set into niotion a q)iral that ultimately leads! to the . .\oin\' . 

- draiiseof the patient Central to this downward dinical course is the failure^of gut ' a mrd 
immunity as well as systemic immunity. Gastrointestinal organisms and inflammatory . .:oir.: j 



mediators normally are not pathogenic because they are neutralized by an individual's 
25 defense system; they only cause disease when these natural , defenses fail. .; When 
gastrointestinal organisms overcome innate and specific immunity, they and associated 
inflammatory mediators cause local disease. These faaors translocate across the 
intestinal lining to cause systemic disease. When patients die of advanced AIDS in a 
malnourished condition, the opportunistic infections firom which they suffer are not 
30 diseases diey ^'caught" but rather diseases bom potentially pathogenic orgarusms diey 
have carried in their gastcointestinal tracts for most of their lives and can no longer 
. defend against 

The intact immune system consists of two lines of defense which keq> 
potentially pathogenic gastrointestinal organisms firom binding to the intestinal lining. 
35 First, thac are non-specific barriers referred to as the innate immune system. These 
include stomach acid to destroy swallowed organisms, fiber to enmesh and sweep 
padiogenic organisms or chemicals off the intestinal surface, and a coat of "friendly" 
bacteria called die anaerobic paste. These non-specific barriers combine to prevent 
opportunistic organisms from achieving physical contact with the mucosa, or gut 
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lining. Second, immunity is a lymphocyte-dependent system whereby potential 
disease-catising organisms or substances present in an individual's intestine are 
"sanq)led" at thousands of sites throughout the small intestine known as Peyer's 
patches. These patches are collections of lymphocytes that identify proteins on the 

5 surface of organisms. The most efiTective antibodies are those .produced against 
adhesians also known as lectans. Adhesians are the binding sites on cvganisms which 
adhere to susceptible receptor sites on tissue, thus becoming infected. A receptor is. 
usually a glycoprotein but can be a glycolipid cm: a pq>tide called integrin. Lectans are a 
class of piotdns on die infecting organism that can omibine witii tiiese receptors 

10 r^>idly» selectively and reversibly. T*lymphocytes widiin die Peyer*s patches pass 
anti-adhesian information to B-lymphocytes. The B-lymphocytes, in turn, pass into the 
diculating blood vfhext they become plasma cells. Plasma cells travel tiiroughout the ^: 
bloodstream and concentrate in areas where they produce specific antibody to coat 
moist surfaces and to prevent adhesion by the offending organisms. If a pathogenic 



15 organism cannot adhere to the tissue surface, it cannot proliferate and cause infection, ♦ w • c i 

cinmlatory antibodies perform this function in cells remote to the intestines. .\o 

If die afcmiescribed systein £ails and an organism adheres to the tissue surface, :d : 

mediators of inflammation, e.g.^ tumor necrosis factor (TNF)» interleukins 1 , 6, and 8 1 > t . . : 0 

(JLrU *6, -8), ere, are released. These mediators tiien initiate the production of such lee*. :m 

20 other mediators as prostaglandins, leukotrienes, and thromboxines. The resultantagl . • 
"cascade" is associated widi the metabolic and physiologic changes of illness. An/i 

incompetent intestine allows translocation of organisms and disease-associated factors, ^ ^ . ... . > ^ 

such as inflammatory mediators and endotoxins, &om the intestinal lumen into die-ii . ■ >r^i 



systeaiic circulation to cause disease at sites remote to the intestinal lumen. 

25 In certain of die aforementioned categories of immune-suppressed individuals, * . 

antibody production can return to normal if the patient does not succumb to the primary ^ 
disease or opportunistic infections. With HTV infection, however, recovery of • 
immune^oqpetence cannot occur. The reason for this is that a favored site for HIV 
vims concentration is a layer of die intestinal lining called the lamina propria. Ihe 

30 lamina propria comprises die layer just below die mucosa, or surface layo-, and is die 
location where plasma cells ccmcmtrate to produce antibody to neutralize die lectans of 
potential pathogens. Tlus antibody called secretory IgA is secreted cmto die surface of 
the intestinal lining to bind organism adhesions, thus preventing attachment 

Plasma cells are destroyed in HIV infection eitha* direcdy or as a result of 

35 destruction of lynq)hocytes and pathways needed for dieir production. Aldiough die 
HIV vims cannot be eradicated, die negative effects of reduced immunity to 
opportunistic infections can be controlled to some extent Infection by these 
opportunistic organisms stimulates die production of inflammatory mediators, as 
described supra. Principal among them is TNF. In addition to being a major stimulator 
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of metabolic and physiologic changes associated with illness, TNF turns on iq)lication 
of the HTV virus. Thus, there exists a symbiotic relationship which results in 
• progression of the HIV-infected patient toward AIDS. 

TNF has also been identified as an important factor in causing deterioration of 
5 the brain and nervous system, pulmonary function, loss of appetite and furth^ 
detericxation of the intestine leading to further opportunistic organism adhesion, 
diairtiea, and malabsorption. Tlie ensuing malnutrition itself is known to depress 
producdon of andbody and lynq)hocyte count Also, the lynq)hoc^ count drops 
acutely in response to any infection, particularly in response to TNF. In additioii to die 
10 destniction of lymphocytes by the virus, the systemic effect of an increasing rate of 
recurrent infections by opportunistic organisms will further suppress the lyn^hocyte 
count It is the gut's involvement in the inflammatory process that causes the patient to * ^t^* 
lose his or her appetite and develop malabsorption, leading to malnutrition. Thus, the - 
patient suffers from a triple indemnity, viz., suppressed lymphocyte count finom the ' 
15 virus, leading to a suppressed lymphocyte count from infection, which is then --si : i 
potentiated by malnutrition. This is die mechanism whereby HIV-infected patients 
develop AIDS, waste, and die. The virus itself does not cause the wasted appearance, iic. 
nor is the individual's body mass being consumed by die virus. Rather, die wasted / tit . 
appearance is caused by the above chain of events leading to chronic infection, th?. .. 
20 malnutrition and death. u 

A wide range of infectious pathogens is encountered both in patients widi ifc 
established AIDS and in patients in the earlier stages of HTV infection. Viruses include .^r . 
cytomegalovirus (CMV), herpes simplex virus (HSV), and papovavirus, of which 
CMV is by far the most devastating. CMV infection : may simultaneously or •< 
25 sequentially involve the entire gastrointestinal tract, and is extr^nely invasive and vm; : 
serious, producing systemic and localized symptoms of dysphagia, odynophagia, 
vomiting, abdominal pain, nausea, diarrhea Svith or without blood and mucus, episodes 
of megacolon and localized peritonitis, biliary obstruction, draientia and blindness. 

Bacterial pathogens include die various forms of TB, Mycobacterium avium 
30 intracelMare (MAI), E. coli. Hemophilus, gonorrhoeae^ Salmonella typhimurium, : 
Campylobacter jejuni. Shigella flexneri, and chol^a. Patients widi AIDS are eq)edally 
suscq>tible to infection by 5. typhimurium, which may result in iife-direatening 
diarriiea and recurrent systemic bacteremia resistant to antibacterial therapy. MAI is the . 
most common cause of disseminated bacterial infection in patients with AIDS. In 
35 normal or non*immunocon^romised hosts, disease due to this organism is rare and 
dirucal manifestations, if any, arc primarily pulnx)nary. In AIDS patients, MAI 
t/pically causes a widespread infection with involvement of die bone marrow, spleen, 
lungs, lymph nodes, intestinal tract, brain, and adrenal glands. 
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Protozoa include Isospora^ Pneumocystis carinii. Toxoplasma^ Entamodya 
histolytica^ Giardia lamblia, and coccidia. Symptoms of Paracytoxis infection in 
immunocompetent individuals are usually of short duration, with intestinal involvement 
resulting in moderate to severe diarrhea and possible weight loss. In 
5 immunocompromised individuals, however, infecdons can become persistent and life- 
threatening. In a small peicentage of AIDS padents, parasites are invasive and can 
produce a syndrome of overwhelming chronic and large volume diarrhea, abdominal 
pain, hypovoleaiia, electrolyte disturbances, and nutritional deficiency. 

Fungi include Candida albicans^ and Cryptococcus, Histoplasma. Persistent 
10 oral candidiasis is seen in a large percentage of AIDS patients and is usually thought to 



herald the onset of "end stage" AIDS as it invades progressing to fungal sq>ticemia and ' 
death. 

Neutralizing antibody against a variety of pathogens, e.g., rotavirus, cholera. i. i : 

enterotoxigenic E. coli. Streptococcus mutans. Salmonella, M gonorrhea, HIV, TNF, -s, J.- 

15 ELrl, 11^6, endotoxin, spid^ and snake venom, etc.^ have been produced in: various . -ora, 
ways and reported in the scientific literature. Methods of production include gehedcally • 
engineered bacteria, monoclonal hybridomas, and hyperimmunization of chickens and a- 
cows. Such antibodies have been shown to neutralize the targeted pathogenslm vitro . 
and m VIVO in the intestine at the pathogen/mucosa interface. ued::,:. . 

20 Recent publications have shown that in both animal species and humans' orally- ■ in . 

administered antibodies may contribute to the therapy of infectious intestinal diseases. th 
There have been problems with antibodies in the past. Problems included the ;i i 

following: 

25 ' a. MoiK)clonal antibodies worlc at first, but then the organisms mutate and die . . 

monoclonal antibodies cease to wc^ > : ^ori:. 

b. Monodonal antibodies are destroyed by die intestines. r r ^i . 

c. PolyclcHial antibodies from hyperimmunized bovines tend to be highly 

variable. Some cows produce good viable antibodies, while others produce ^ .i . 

30 VCTy poorly. Since each cow produces a large volume of hyperimmune 

whey, diere is littie or no mixing of samples fttxn multiple donor cows. - 



Using the inventive procedure, polyclonal chicken egg antibodies prove to be 
quite successful and comprise the bulk of this patent Some of the benefits of 
35 immunizing hens are as follows: 

a. Polydonal antibodies (the type produced by hens) are not destroyed by the 
upper intestines. 

b. Since hyperinununized hens produce polyclonal antibodies, there arc many 
40 more sites for adhering to the disease-causing agent and the antibodies will 
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perform better through multiple mutations of a disease, 
c. Each hen produces a relatively small volume of hyperimmune yolk. The 
pnxluct of multiple hens is blended to give a more uniform product. 

5 Antibody £com hyperimmunized hens have not been used in the past because there weie 
concerns that the antibodies would not work across species. Experiments conducted in 
connection with the present invention have disproved this fear. 

Several recent studies have demonstrated reduced morbidity after the 
administration of immunoglobulins derived from bovine milk, chicken egg» and human 
10 serum to passively protect individuals from rotavirus, parasites, enterotoxigenic 
diarrheal diseases caused by £. co/i, neonatal necrotizing mteiocolitis and 
streptococcus mutans. ; 



In order to be effective against enteropathogenic germs, specific antibodies must 

reach their tazgei site inununologically active in order to prevent the germsL adhesion, '---p ^ 

IS iq>roduction, and cell inflammatory mediator .release. It has never been known with * ;tpr . 

certain^ just how far (xaliy administered egg antibodies can resist the gastric add ' ^> 

barrier to protect infants and young doniestic animals from infectious intestinal :on::'j 

diseases. Some of the reports used anti-digestion medicators to protect the AB. Nor -di^c 
has it been shown or even suggested that antibody produced in a hyperimmunized yolk ' > ' "^^^i'* ' 

20 model could be targeted to favorably interfere with specific pathogens or substances in * i • 

a site remote to the intestine when that antibody had been administered- by the oral ' ^^nrir: 

route. There exists an urgent need for a convenient yet effective method- of antibody cor / 

administration in the treatment of HIV-positive and other immunocompromised ^i'- r;i\^-p \ 
patients, which is not a medicine, has no known side effects and does not alt^ the *. r :;o h . 

25 immune system. The antibody acts like a chelating agent— searching the body for a ^ i 



pathogen to neutralize. There would also be ready acceptance of such a de^^pment in 
the veterinary and human medical fields. Fot instance, if antibodies could be delivered 
cnally for systemic delivery to such remote locations as the mammary gland, where they 
could dielate mastitis-causing pathogens, it could revolutionize the treatment of this 

30 disease in dairy catde. Although lacking the socioeconomic importance of such human 
diseases as AIDS, mastitis is an extremely important vetmnary disease. In 1992, 
mastitis infections cost the American Dairy Association members $200,000,000. High 
somatic cell counts in cows result in the loss of approximately 200,000 lbs. of milk per 
cow per year at a financial cost of approximately $1,000 per cow. There are 9,750,000 

35 cows in the US. Only 10% of the dairy cows in the US attain the highest ranking on 
somatic cell count (Jbtlow 100,000). A dairyman receives $.50/100 wt of milk more 
when they get the highest ranking on SCC The environment (weather) can have an 
effect on SCC One important example is the floods in the Upper Midwest this past 
summer. In Minnesota, where this research was completed, 20 out of 26 dairies did not 
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pass the SCC for 2 testing periods in a row (June and July). The SCC are not 
monitored in August If they had been monitored, it is highly probably that the results 
would have continued dropping due to the quality of the grazing areas. If the SCC 
value was high for 3 months in a row it would have been an automatic revocation of the 
5 sale of that milk for ANY purpose. The financial losses would have been enormous. 
Nonnally the month of August is the best month of the year for milk production, 
therefore the ADIP does not monitor SCC 

Further infcKmaiion can be found by reading Ungar et al.^ "Cessation of 
Qryptosporidium-Associated Dianhea in an Acquired Immunodeficiency Syndrome 
10 Patient After Treatment with Hyperimmune Bovine Colostrum,'* Gastroenterology^ 
1990, 98:486-489; TzipcHi et aL, "Remission of Dianfaea due to Ciyptosporidiosis in 
an Immunodeficient ChikJ Treated with Hyperimmune Bovine Colostrum," BrWrA 
Medical Journal, vol. 293, 15 Nov. 1986, pp. 1276-1277; Yolken er a/.. 



"Immunoglobulins and Otfier Modalities for the Prevention and Treatment of Entedc ^ - P*'^ 

15 Viral Infections." 7. Clin, Immunol., vol. 10. no. 6, Nov. 1990. pp. 80S-86S; )/ r : 
Bemhisel-Broadbent et aL, "AUergenicity of Orally Administered Immunoglobulin 

Preparations in Food-Allergic Children, Pediatrics, vol. 87, no. 2, Feb. 1991, pp^TOi- '-^^cs, . 

214;Zanettiera/., 'IJse of InnmunoglobuUns in Prevention and Treatnient of Infi^ i .: Prc v 

in Critically 111 Patients: Review and Critique," Reviews of Irrfectious Diseases[^99l, Rev:: 

'20 13: 985-992; Ktihlmaim et al, "Chicken Egg Antibodies for Prophylaxis and Ttiibrapy Antil . • 

of infectious Intestinal Diseases: Lnmunization and Antibody Determination," Jr<iVet. ^^'^ anci . 

' Afcrf.. 1988. 35: 610-616; Wiedenianne/ a/., "Chicken Egg Antibodies for Prophy^ * . . J.uci.c 

and Therapy of Infectious Intestinal Diseases: In Vivo Tenacity Test in Piglets'^with . Jn > : 

Artificial Jejunal Fistula," 7. Vet. Med., 1990, 37: 163-172; Weidemann,, e/ a/.. O. -: 

25 "Qiicken Egg Antibodies for Prophylaxis and Therapy of Infectious Intestinal * .vnd . 



Diseases: In Vivo Studies on Protective Effects against Escherichia Coli Diarrhea in 
Kgs" /. Vet. Med., 1991, 38: 283-291; Schmidt et al., "Chicken Egg Antibodies for 
Prophylaxis and Therapy of Infectious Intestinal Diseases: In Vitro Studies on Gastric 
and Enteric Ingestion of Egg Yolk Antibodies Specific against Pathogenic Escheridua 

30 Coli Strains," /. Veu Med., 1989, 36: 619-628; Losch, et al., "Hie Chicken Egg, an 
Antibody Source," /. Vet. Med, 1986, 33: 609-619; Jungling et aL, "Chicken Egg 
Antibodies for Prophylaxis and Therapy of Infectious Intestinal Diseases: In Vitro 
Studies on Protective Effects against Adhesion of Enterotoxogenic Escherichia coli ad 
Isolated Enterocytes," /. Vet. Med., 1991, 38: 373-381; Ikemori et aL, "Protection of 

35 Neonatal Calves Against Fatal Enteric Colibacillosis by Administration of Egg Yolk 
Powder from Hens Immunized with K99-Kliated Enterotoxigenic Escherichia coli" 
Am. J. Vet. Res., vol. 53, no. 11, Nov. 1992; and Yokoyama et aL, "Passive 
Protective Effect of Chicken Egg Yolk Inununoglobulins against Experimental 
Enterotoxigenic £sc/ienc/ua co/i Infection in Neonatal Piglets," Infect. Immun., 1992, 
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A useful overview of background information can be found by reading: Shaix>n 
et al, "Carbohydrates in Cell Recognition". Sci. Amer. Jan 1993. 

The approach taken herein has been validated in U.S. Pat. No. , dted 

5 above, for lowering somatic cell count in the milk of lactating ruminants. 

Proad Statgment of the Invention 

Broadly, the present invention is directed to the use of egg antibody 
pr^arations in the treatment of systemic disease in human and non-human mammals. 

10 IgY antibodies are first obtained bom the egg of a domestic fowl hen which has been 

actively immunized against said one or more pathogenic organisms or noxious agrats - 
by injection with an immunogen containing immunogenic determinants specific to elicit '^^ - ' 

such antibodies. The procedure for injecting the hens with the immunogens was taken^^ - * - * • • ;-wun3 c . ; iiviis v/\ 
from Fertel et aL, "Fbnnation of antibodies to prostaglandins in the Yolk of Chicken»* ■ 

15 Eggs," Biochem, Biophys, Res. Comm., 1981, 102: 1028-1033. The antibodies tiieri - iO 
arc administered orally to a mammal suffering from or to prevent an infectious or non- - " 
infectious systemic disease caused or exacerbated by such pathogenic organism or^^ • • 

organisms or noxious agents. This invention is thus equable of providing systemic *i 3.'^ 
passive immunity. Concentration of tiie antibody can be done, but it is unnecessary ton* be 

20 sq>arate die antibodies from the egg yolk, so processing and adnunistration are'"''- 
convenient and inexpensive. ^ vf; 

Antibody produced fiom egg yolks of hens inununized against specific antigens i ^ lu 

are effective in controlling noxious agents, whether viral, bacterial, fungal, protozoal,^ vir:: 
toxins, inflammatory mediators, prostaglandins, leukotrienes, thromboxines, sarcomas ^ 

25 or carcinomas, not only within the bowel but also in . tissues remote thereto. The v- »' v. > iiV 

inmiunogenic determinant may comprise only a specific portion of the padiogenic. r, - 

organism, e.^., the loop or coat of a virus or the fimMa of a piliated bacteriunu The r. 
method of this invention has been shown to be efficacious in the treatment of septic 
shock in nuce, and in lowering s(xnatic ceU count in daily cattie. Thus, die disc^ 

30 disclosed herein shows tiiat an egg antibody raised against, any of die pathogenic 
organisms or molecules discussed in the Background can be effective in controlling tiiis 
disease in tissue remote from the intestine, systenuc disease.:* 

Detailed Pescription of the Invention 

35 The mucous membranes, including die gastrointestinal tract, share in 

immunoglobulin secretion, a functicm distinct from other lymphoid tissues in the body. 
Secretory immunoglobulins prevent the adherence of pathogens and other mucosae or 
most surfaces of the body and, thus, prevent their ability to cause disease. Proper 
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function of the secretory immune system requires the coordinated activity of mucosae 
cells, antigen-processing cells, several classes of T cells, and plasma cells. A 
deficiency of secretory IgA, the major secretory immunoglobulin, may be associated 
with recuirent intestinal, pulmonary, sinus or other systemic infections. Secretory IgA 
5 is produced by plasma cells found in the lamina propria and is believed to play an 
important role in gut immunity. These plasma cells are transformed programmed B cell 
lymphocytes, the progranmiing of which depends on signals from the T cell in the ^ * 
lymphoid tissue of the intestine which is concentrated in areas called Peyer's patches. 
Critical to intestinal immunity is the production of antibody which prevents gut 

10 surface infection. T-cell lymphocytes found in Peyer's patches , process a pathogen's 
surface proteins, which are responsible for its binding to the intestinal mucosa. If diere 
is no adhesion, there can be no disease. Thus, an antibody tagainst these surface < 
proteins can prevent binding and disease. Intestinal opportunistic organisms are not i 
killed by such an antibody, but the, antibody neutralizes thel organisms preventing ^^t 

15 binding to the mucosa. While several factors interact to prevent potential pathogens H'^'v ' 
firom adhering to the mucosa, secretory IgA is specific and the cornerstone of all the -a t; 
defense mechanisths. : f»?n* 

The primary defect in AIDS is felt to be the destruction of specific subsets of - tD' 
helper T lymphocytes, due to infection by the retrovirus HIV^^ieThe immunological infc 

20 derangenoent is widespread, including functional abnonmalitiesuof T cells, B cells, : :^lu i 
antigen-processing cells, and macrophages. The developmentfof mucous membrane naci .* 
infections such as CMV and MAI leading to invasion and disseminated disease or y\K. . 
septooemia, implies that secretory immunity is impaired in patients;with AIDS. -rj i. 

A newborn mammal is a good example of an inrununologically incompetent a 

25 individual and the benefits of passive immunity by the oral ingestion of antibody. !>vT; :^ 
Despite the fact that a newbom's intestinal immunity is not capable of aduh 
inununologic behavior, the neonate does not ordinarily succumb to organisms ingested ' i: 
fiom its environment that are potratially disease-causing and lethal This is because die 
neonate's nx>ther has already developed immunity against the organisms in her 

30 environment. She passes that immunity on to her offspring in the form of antibodies, 
by delivering high concentrations of antibody via her mammary gland into the mouth 
and intestine of the suckling neonate. For exanq>le, it has been shown in the cow, 
guinea pig, and human that large concentrations of plasma cells are found in the 
mammary gland just prior to parturition. The first suckling of the newborn produces 

35 colostrunii, which is not milky but rather straw-colored and somewhat resonbling 
honey in appearance. Colostrum is essentially pure antibody. 

Thus, bovine secretory andbody provides passive immunity to an 
immunologically naive calf that renders the calf safe from all barnyard parasites, 
bacteria and fungi which the mother cow has ingested and has in her intestinal 
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environment It has been shown that^ for the first 12 hours, the colostrum ingested by 
a calf passes directly into the blood as if it were given intravenously. Chickens also 
produce antibody to protect the baby chick fix)m the bamyard*s organism environment 
In avian species, the progeny acquire passive immunity by the absorption of maternal 
5 antibodies transferred to the egg, particularly the yolk. Thus, baby chicks are bom 
immunologically naive in terms of their own antibody production but are not harmed by 
barnyard pathogens because their mother has actively provided antibodies against all 
such patiiogens in the yolk. 

It is well known that antibody produced in one species can be used to neutralize 
10 the effects of die corre^nding antigen in otiier species. Passive immunization tiius 
also occurs when an individual from one species rccdves immune protection fipom 
antibodies produced in an individual of another species. When the antigen used in 
immunization of the hen is a bacterium which causes intestinal infectious diseases such 
as colibacillosis in calves or piglets, the antibody-containing yolk obtained from ah egg 
lis of the immunized hen in the aforedescribed manner has an activity against the antigen 
;*r and thus is effective in protection of calves or piglets from attack by the same bacterium 
used in the immunization. For example, laying hens inay be immunized with a vaccine 
for pregnant sows in order to obtain high amounts of specific antibodies against pohnne 
.^i enteropathogenic E. coli strains. The resultant antibody*^ntaining eggs are then nuxed 
TX^ with milk replacer and fed to piglets to treat intestinal colibacillosis. ind 
ik Since most enteiopadiic oi^ganisms that cause the progressive deterioration of 

A: the AIDS patient can be found in the "barnyard" environment, it would iq>pear to be 
advantageous to have patients with failing gut immunity consume colostrum oreegg 
f yolks containing antibodies to those organisms. Both cows and chickens can be 
25 "trained" to produce the antibodies that are needed to protect an individual with a failing 
immune system. In addition, bovine and avian antibodies have the important advantage 
of being somewhat protected firom digestion unlike, for exanq)le, monoclonal 
antibodies or human serum antibodies. 

While colostrum and egg yolks are botii effective in providing immuruty, 
30 chickens possess certain advantages over cows which will be readily apparent to those 
familiar witii botii species. Cows are expensive and produce a calf, and thus 
cotostrum, only once a year. The higher concentrations of colostmm are only available 
for 1-2 days and must be refrigerated. In contrast, a hen lays eggs 7 out of 10 days. 
Eggs can be stored even at room temperature for several weeks. Once a hen has 
35 "learned" to produce antibodies against a specific antigen, it will do so for its entire life, 
which can span 10 years. Furthermore, the average egg contains 15 ml of yolk having 
8 mg/njl of IgG. also referred to as IgY, or "yolk immunoglobulin." This makes the 
ducken a much more ^cient antibody producer than the cow. Chickens produce 
approximately 20 times more antibody per kg body weight tiian a cow does in 
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colostrum. In addition to chickens, other domesticated fowl may also serve as sources 
of eggs, e.^., turkeys, ducks, geese, and the like. 

The laying hen transfers all antibody isotopes found in the chicken to the egg, 
/.e., IgY, IgM, an IgA antibodies. The yolk contains only IgY while IgM and IgA arc 
5 found only in the white. The chicken's serum IgY antibody level is reflected in the egg 
yolk shordy after a single administration of antigen (about one week). Egg yolk 
contains 3-25 mg IgYAnl. Depending on its weight, therefore, each egg could provide 
40-500 mg IgY. 

The advantages of egg yolk antibodies axe numerous. Oiicken antibodies do 
10 not react witii mammalian complement, Fc receptors, protein A or protein G. Ydk 
antibodies show great acid and heat resistance. Extraction of yolk antibodies can be 



performed even on a large scale without costly investment Concentrating the antibody * 7 i ' 

from egg yolk is a relatively straightforward process. The antibody is not harmed by " - 

pasteurization. The FDA regards egg antibody as a food rather than a drug^and has -'ly 

15 granted GRAS (generally accepted as safe) status thereto. Approval by thefFDA for 

human use of egg antibody in the AIDS or otiier diseases is relatively unencumbered. ' -^^e^ 

The net effea of treating the HIV patient with egg antibodies is not td' prevent .-tier/, 

the virus from replicating, binding and translocatirig into the patient from the'iritestine, riob<;^..l 
but rather to neutralize the virus in areas reaiote^to the intestines. Regardless of the - . jm^i; 

20 manner in which a patient becomes infected with the HIV virus, eventually the highest " * w it 

concentrations are found in the intestinal lanuna propria. The virus incubates in this . . 

envinHunent requiring TNF to initiate and speed replication. Thus, production of . i «>p * 
antibody to neutralize the HTV virus itself and the inflammatory mediator TNF is as . . • . and 

inqxsrtant in slowing the disease as is neutralization of opportunistic organisms:* ' u^a 

25 Another ^proach might be described as "personalized" avian surrogate ' ..jcnbe. 



secretory IgA. It is a3domatic that the stool of an HIV-positive patient contains the 
organisms from which that patient is likely to die. Therefore, in addition to producing 
antibody to neutralize the HIV virus and TNF, the stool of a patient could be collected, 
subcultured, coiid>ined, and sterilized and used to raise antibody in a oolcxiy of 

30 chickens dedicated to Aat individual. Experiments have been perfmned conqKuing die 
antibody levels and effectiveness in fresh eggs, pasteurized egg yolk and dried egg yolk 
that indicate that the pnxluct is stable in all of these environments. The yolk would then 
contain antibody against everything in the intestine that would cross into the blood 
stream and make that individual '*ill" as the immune system deteriorated. Just as a 

35 moth^ chicken passes immunity to its chick, this colony of chickens would pass the 
same immunity to the HIV-positive patient. Alternatively, the stool of a patient positive 
for HIV could be cultured. As specific organisms were identified, a "cocktail" of avian 
antibody raised against each organism would be blended to neutralize their ability to 
create systemic disease. 
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The fact that the egg antibody preparations disclosed herein have been found to 
be exceptionally useful with respect to the special needs of HIV patients should in no 
way be construed as limiting the invention to this particular class of patient. Bum 
patients, organ transplant patients, patients in intensive care units, and patients with 
5 autoimmune diseases provide further examples of individuals that might benefit finom 
the present invention. Enteric infections which translocate systematically are major 
causes of problems in these patient populations as well. Also,* viral infections of the 
gastcointestiiial tract with systemic manifestations constitute a major health problem 
during the first years of a child's life, and prolonged infections occur in patioits 
10 rendered immunocompromised by congenital or acquired immunodeficiency states. In 
children with impaired T-cell function, for example, rotavirus infecticm is an eq)edally 
* serious problem. Any molecule can be used to produce antibody that can be fed orally 
to down-regulate the disease. Such molecules have been found in transplant regions. 



multiple sclerosis, viral replication, cancer, cytokine production, etc. It will be readily P^^- 

15 apparent that the present invention possesses utility in these areas as well. b. tl: 

Veterinary applications of the present invention include, surprisingly, the ve?-/ 

treatment of mastitis in dairy canle, as disclosed in U.S. Pat. No. , cited above. U.. . 

It is our opinion that the hyperimmune yolk antibody works in the following ;lk a : 

<; manner. Note Fig. 1, 2. The IgY nK>lecule has a "Y" shape. The tail of the Y has dirieie VV' s. 

20 constant amine acid configurations or domains on it that identify the chicken origin: : U - - 

We will call these CI, C2 and C3. The higher of the V portion of the Y contairis c .th ; 

V active particles of less than 100 amino add units. This is called the hypervariable area i hi:; 

. (VlVh) and is the actual portion of the antibody that attaches to the noxious agent :Thc ■ ; : aiL. .: 

units that make up the Y molecule are linked by disulfide bonds. These bonds are ' * di^ . 



25 attacked in the intestines by papain and pepsin. Papain digests one joint of thecv 
portion of the Y releasing the VlVh which is absorbed as a non-antigen pq)tide into the 
blood. The "tail" of the Y iix)lecule is sent through the digestive as any protein. The 
VlVh is now a negatively charged. The negative charged hypervariable segment 
peptide binds to positively charged areas on hwnan globulin protein. The human 

30 globulin carries, tiie antibodies to the tarj^ organ. When the ^>ecific amino add 
sequence portion of the v finds its complement, it locks into the recq)tor of the noxious 
a^t and neutralizes it If attached to tiie patient's globulin, the conq)lex may activate a 
complement The complement causes monocytes to adhere to the conqxnind and 
phagocytosis occurs. Alternatively, the large pq)tides of the VI Vh drculate carried by 

35 other proteins, such as albumum. They bind to the target pathogen they were formed 
against and conq)romise adhesion to body tissues. If there is no adhesion, there is no 
disease and pathogen is cleared from the body. 

The adhesian to the host is an important factor of primary virulence, A variety 
of adhesive structures, broadly referred to as adhesions or lectans, on the surfaces of 
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microorganisms serve to bind them to complementary adhesive structures on the 
surfaces of host cells known as receptors. This is very specific and similar to a lock 
and key. Some pathogenic organisms have also developed proieinaceous surface 
structures, such as the fimbriae, or pili, like E. coli and c, albicous. Such structures 
5 play a role in the interaction of the organism with the glycoprotein receptor of host 
cells. Adhesion of the pili lectan to the host cell surfaces glycoprotein receptor or 
basement membranes serves as an essential first step in the pathogenesis of disease. 

Antibody can be raised against certain portions of pathogenic organisms 
adhesans rather than die organisms in entirety. For example, it has beoi found in 

10 comiection with the present invoition that antibody raised against the spedfic adhesion 
of an enteropathogenic organism, e.g., the pilus in fimbriated bacteria such as E. coli, 
Cholera vibro, salmonella, gonococcus, H. flu, proteus ndrcobilis and acHnomyces ^' 
viscosus is extremely effective in preventing disease caused by diat organism. More 
specifically, the cell receptor is now known for the most part to be a glycoprotein or " 

15 glycolipid, two types of complex carbohydrates in which sugars are linked to proteins -^P« 
and lipids, respectively. Several thousand such receptors have been found. The 
adhesan of the pathogen is now known to be a lectin once thought to be found only in '^oa 
plants. They are found on the surface of pathogens strategically positioned to conibine ^ 
with very specific carbohydrate receptors of the susceptible cell. Lectans can be vdr 

20 identified on toxins, viruses, bacterium, fungus, cancer cells; and odier molecules • ^ 
identified as causing disease. It has been shown that antibody:couki thus be efifectivdy > 
raised against analogous structures. Examples of such structures might uiclude the tic 
"coat" of CMV virus, the "gpl20 ?' or " V," loop of HIV virus, etc. Specifically, die 4P ^ 
loop of the gpl20 portion of the protdn coat of the HIV vims is die site which : o 

25 specifically combines witfi die CD4 receptor of die T-cell lymphocyte. Antibody ' * 
against diis lectin will neutralize its ability to bind to and infect a T-cell. This wiU be ^ )'a 
supplemented with anti-TNF antibody. Neutralizing TNF will suppress HIV r^Iication 
in diat TNF turns on die replicating gene of the HIV virus. TNF also is a mediator of 
metabolic and physiologic changes associated with illness in general. These effects 

30 occur throughout the body and primarily in the lamina propria of the intestine which is a 
site remote to the intestinal lumen. Similarly, glycoprotein B is the lectin for CMV. 
CMV has an affinity for nerve tissue, especially the optic nerve. Prophylaxis is thus 
inqx>rtant for all immune suppressed individuals, especially transplant patients where 
25% have evidence of the disease. Candida albicans has a fimbriae adhesan. The lectin 

35 is located at die end of die structure. Candida pharyngitis or esophagitis is painful but 
Candida septicemia is potentially lethal. It is common in immune suppressed 
pq)ulations and in diabetic patients. IgY raised against lectans of this pathogen will 
control local and systemic manifestations of diis disease. 
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The techniques for immunization of a hen against seleaed antigens are well- 
known to those in the art Briefly, immunization may be performed by inoculation with 
the antigen by any appropriate route such as subcutaneous, intraperitoneal, 
intramuscular, or intravenous injection, or oral administration. The preferred method 
5 of immunization is by intramuscular injection, preferably subcutaneous on the neck. 
Ptefmbly a suitable adjuvant is administered in conjunction with the antigen to enhance 
the immunization. An adjuvant useful for this purpose is a water-in-oil emulsion 
adjuvant such as complete Freund*s adjuvant (CFA). It has been found that the use of 
a suitable adjuvant is highly effective in maintaining a high antibody titer in the eggs of 

10 an immunized hen for a prolonged period, thereby making it possible to produce the 
desired antibody-containing substance efficiendy. The dose of the antigen is 
determined depending on the type of the antigen and adjuvant and the administration 
route in such a manner that an immune status is induced in the hen ^without development 
of excessive antigen toxicity. ^xc: 

15 Usually within a few weeks following the initial immunization (inoculation), the 

hen becomes sensitive to the antigen, i.e., immunized against the antigen. A specific 
antibody against the antigen is produced within the body of the hen, and an egg laid by 
the hen contains the specific antibody. The presence and the titerolevel of die specific 
antibody against die antigen in the hen and in eggs of the hen can be confirmed by a 

20 number methods known to those sidlled in the an of immunological.tests. 

After the initial immunization of the hen against the antigen, one or more 
boosters at an appropriate dose level may be administered in oider to maintain a high 
antibody titer iii the hen. Again in each booster adnunistration, ^ suitable adjuvant may 
be used in conjunction with the antigen. The int^al between the initial immunization 

25 and die first booster administration and between individual booster administrations 
depends on the specific characteristics of die antigen and is preferably at least two 
weeks. • : / ; 

After it is confirmed that an adequate titer of the desired specific antibody is 
present in an egg laid by die immuruzed hen, an egg laid by die hen is coUected and, if 

30 necessary, stored until use. Conveiuendy, a plurality of eggs laid by one or more hens 
which have been immunized against the same antibody are collected and processed 
together to produce the desired substance which contains the antibody. 

Since most antibodies are ccMitained in die yolk of an egg, die yolk is usually 
sq>arated from the collected egg or eggs for use in die production of the desired 

35 antibody. These antibodies then can be digested in vitro and the peptides of the 
hypervariable segments used to neutralize targeted molecules. 

Odier forms which die antibody product might assume are as follows: 
a. Suppositories for use in inflammatory proctitis, i.e. anti gc or anti TNF for 
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systemic treatment of gonorrtieal pnx:titis and for Crohn's proctitis 
providing higher concentrations in tissue in the affected area, 
b. Creams which might be used for other known sexually transmitted diseases 
or antibodies for treatment of tissues around bums or large surface ulcers. 
5 c. Inhalants which might protect mast cells in the tissues of the lung from 
being exposed to toxic organisms, anti TB or PCP (pneumocisiis 
pneunx>nia) which can replace expensive antibiotics which have side 
effects. 

d; ^ Soaps or odier cleaning agents which might disinfect deeper tissues of 
10 wounds of patients contaminated with organisms, such as» for example, anti 

staph, anti E. coli and anti C. deficeal, MRSA (methicillin resistant staph 
aureus major help problem when padents are moved between diffeient 
health residencies). 

e. Mouth washes which could be used by dental patients and practitioners to 
15 protect against transmission of HIV or help treat gum tissues^ affected by 

periodontal dieases. .e. 

f. \^pes (H- other disposable products for clean up during surgical operations 
dressing changes, anti staph or anti MRSA. diis.: 

g* Adhered to filters as an immediate test when blood is collected for later use; 

20 anti HIV, anti Heparins. This could also form filters to selectively separate 

certain cells from the blood. For example, one could be made- to pull out T 
cells; if we made an anti CD4 antibody we could then give healtHy CD4 cells 
to transplant patients. This would be good for leukemics or* other patients 
who have been chenucally devoid of T cells by inununosupressive therapy. 

25 This will cut hospitalization and costis. 

h. Tablets taken on trips to protect patients against travelers* diarrhea and 
diseases causing suppressive diseases, such as cholera and salmonella. 

i. As part of a nutritional fcnmula given to patients in ICU or during 
recuperation of intestinal sui^ety as protection from systemic sporead from 

30 the digestive tract during period of reduced consumption. 

j. Can be highly purified ncm-anti^nic pepetides to be given either by pill for 
those patients who can not take the volumes needed or IV in those patients 
which are not able to receive any nourishments any odier way 
1. Anti Candida albicans to prophylaxis or treat systemic Candida in immune 
35 suppressed patients (including diabetics). 

The foltowtng Examples demonstrate how die present invention has been 
practiced, but should not be construed as limiting. In this application, all citations arc 
expressly incorporated herein by reference. 
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PXAMFLE X 

Survival studies were conducted in mice challenged with LD 100% dose of LPS 
by intrapoeritoneal injection. Twenty animals were in each group. The animals were 

fed either TNF IgY (produced as described in U.S. Pat. No. , cited above) 

orally or saline control by holding the animal upright and then using a specifically 
designed feeding syringe with a blunt end to adminster the solution into the stomach. 

TypicaUy, most of the animals subjected to this dose of endotoxin will be dead 
in 24 hours and none survive 48 hours. This was the result demonstrated in the omtxol 
group. However, the anti-TNF treated animals showed greater than 80% survival at 24 
hours and only an 80% mortality at 48 hours. 



TABLE I 



HOURS POST LPS 
INJECTION 


CONTROL MICE 

(% Survival) 


ANTI-TNF IgY. MICE 
(% Survival) 


12 


100 


lOOl 


18 


60 




24 


19 


81:4 


30 


15 


52^0; 


42 


0 


23V2 


8 


0 . 


18 ; 
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1 . A method for treating systemic manifestations of an infectious non- 
intestinal disease associated with pathogenic organisms or molecules in a mammal, said 
method ccmiprising orally administering to said manunal IgY antibodies obtained from 
the egg of a domestic fowl hen which has been actively immunized against said 
pathogenic organisms by injection of the hen with an immunpgen containing 
immunogenic determinants specific to elicit said antibodies. 

2. The method of claim 1, wherein said mammal is a human being. 

3. The method of claim 1, wherein said mammal is immunodefident or 
immunocompromised . ; i 

4. The method of claim 2, wherein said human being is FCV-positiveiTr^ 

7. The method of claim 1, wherein at least one of said one or more 
pathogenic organisms is a virus. ;nis . 

8. The mediod of claim 7, wherein said virus is selected from the gioup 
consisting of human immunodeficiency virus, cytomegalovirus, herpes sin^lexi^virus, 
and papovavinis. 

9. The method of claim U wherein at least one of said one or more 
pathogenic organisms is a bacterium. ; . ;i n:> 

10. The noetiiod of claim 9» wherein said bacterium is selected fiom die 
group consisting of Mycobacterium avium intracellulare, Salmonella typhimurium^ 
hemophilus, heliobactera pylori, cholera, gonorrhea, £ pili, s. pili» and like invading 
(M:ganisms causing systemic disease. 

11. The method of daim 1, wherein at least one of said one or more 
pathogenic organisms is a protozoan. 

12. The method of claim 1 1, wherein said protozoan is selected firom the 
group consisting of Pneumocystis carinii, and other inyading protozoa which are 
prevalent in. HIV patients and other immume compromised individuals. 
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13. The method of claim 1, wherein at least one of said one or more 
pathogenic organisms is an invading fungus. 

14. The method of claim 13 .wherein said fungus is selected from the group 
consisting of Candida albicans, and other invading fungi which are prevalent in HIV 
and immune suppressed patients. 

15. The method of claim 1, wherein said immunogenic determinant 
comprises a non pili adhesian. 

16. The mediod of claim IS, wherein said adhesian comprises the gp 120 
or V3 loop or other amino acid sequence of human immunodeficiency vims. 

17. The method of claim IS, wherein said adhesian comprises the "coat" of 
cytomegalovirus. 

18. The method of claim 1, wherein in at least one or more pathogenic 
organisms is a systemic inflammatory mediator. . .c ir 

19. The method of claim 18, wherein said mediator is one or more of.ra 
cytokine, prostaglandin, thromboxine, or a leukotriene. :r , ,£ 

20. The method of daim 18, wherein said mediator is a hcmnone -or 
hQmK>ne-like molecule. 

21. The method of claim 20, wherein said mediator is one or more of 
insulin, glucogen, epinephrine, estrogen, growth hormone, progesterone, leuteinizing 
hormone, testoserone, aldosteron, neuroteusen, gastrin, cholecytokines, and like 
hormones and their metabolites. 

22. The method of claim 18, wherdh said mediator is a growth factcx* or an 
anti-growth factor. 

23. The method of claim 22, wherein said mediator is GSF, erythrocyte 
growtfi factor, angiogenic stimulating factor and like factors and their metabolites. 

24. The method of claim 18, wherein said mediator is a cell adhesian. 
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25. The method of claim 18, wherein said mediator is a CD4 receptor or 
hepatocyte receptor for colon and breast cancer or like cell surface receptors for cancer 
cells. 

26. The method of daim I8» wherein said mediator is an intercellular 
mediator or enzyme. 

27. The method of claim 18, wherdn said mediator is one or more of 
nuclear factor kB, IkB, protease, cyclooxynase, or other intracellular mediator or 
enzyme. 

28. The method of daim 18, wherein said mediator is an extracellular 
enzyme or mediator. y : 

29. The method of claim 18, wherein said mediator is one or more of 
collagenase, thrombin, anti-thrombin, and endotoxin. ;o . . wo ; • 

30. The method oC claim. 18, wherein said mediator is a receptor site or cell ^i!c. 
responsible for rejection of transplanted organs or tissues. re lan j 

31. The method of claim 18, wherein said mediator is one or more of a v;f 
breast cell, lung cell, liver cell, intesdne cell, kidney cell, red blood cell, or white blood ^ 

cell. '-^ti*:- 

s 

32. The method of claim 18, wherein said niediator is one or mcrc of a r 
receptor site, ceU surface responsible for tissue drainage, or the noxious molecule :p : 
assodated with autoimmune diseases. 

33. The mediod of claim 18, wherein said mediator is one or more of 
scleredema, sclerodema, multiple sclerosis, diabetes, rheumatoid arthritis, riieumatoid • 
heart disease, or liiemotoid kidney disease. 

34. The method of daim 1, wherein said IgY antibodies are obtained firom 
the yolk of said egg without fractionation tha:eof. 

35. The ntethod of claim 1, wherein the IgY antibodies are in the form of a 
powder obtained by stirring the yolk of said egg into an emulsion and drying the 
emulsion to form a powder. 
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36. The method of claim 1, wherein the immunization of said hen is 
performed by administration of the antigen in conjunction with a water-in-oil emulsion 
adjuvant 

37. A method for treating infectious diseases associated with pathogenic 
organisms in an IflV-positive or immune compromised patient, which coirq)rises: 
orally administering to said patient IgY antibodies obtained from the egg of a domestic 

fowl hen which has been actively immunized against said pathogenic organisms by : 
5 injection with fecal material from said immune suppressed patient. : i ^ 

38. The method of claim 37, wherein said fowl is selected from the group ^ 
consisting of a chicken, a duck, a goose, and a turkey. : . :i :; 

39. The method of claim 38, wherein said fowl is a chicken. - 

40. The method of claim 37, wherein said IgY antibodies arc obtained from • 
the yolk of said egg without fractionation thereof. - y c . . cion 

41. The method of claim 37, wherein die IgY antibodies are in the form of a -^^^^ 
powder obtained by stirring the yolk of said egg into an emulsion and drying the "'^ 
emulsion to form a powder. :m\ 

42. The method of claim 37, wherein the immunization of said hen is 
performed by administration of the antigen in conjunction with a water-in-oil emulsion ' '^-^ ' ' 
adjuvant 

43. A method for treating systemic manifestations of cancer in a m^mrm ^ ^ 
said mediod coniprising orally administering to said mammal IgY antibodies obtained 
from the egg o£a domestic fowl hen which has been actively immunized against cancer 

by injection of the hen with cells of said cancer specific to didt said mammal IgY - 
5 antibodies which intact or a fragment diereof arc associated widi a radioactive isotqie or 
other cellular poison to the canc^ cell. 

44. The method of claim 43, wherein the cancer is of the brain or n^ous 
system, skin, gastrointestinal system, respiratory sytem, musculosketetal system, or 
circulatory system. 
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45. The methcxl of claim 43, wherein said IgY antibody, in whole or in part, 
is used to cany a molecule toxic to said cancer selected from a virus, a bacterium, a 
fungus, or a protozoa. 

46. The method of claim 1, wherein said IgY antibodies are included in one 
or more of a suppository, a cream, an inhalant, a cleaning agent, a mouth wash, a 
wipe, a filter, a tablet, or a nutritional formula. 
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AMENDED CLAIMS 

[received by the International Bureau on 17 February 1998 (17.02.98), 
original claims 1, 7, 9-11, 13 and 18-33 amended; 
remaining claims unchanged (5 pages)] 

1. A method for treating systemic manifestations of an infectious non- 
intestinal disease associated with a pathogenic organism or molecule in a mammal, said 
method comprising orally administering to said mammal IgY antibodies obtained from 
the egg of a domestic fowl hen which has been actively immunized against said 

5 pathogenic organisms by injection of the hen with an immunogeh containing 
immunogenic determinants specific to elicit said antibodies. 

2 . The method of claim 1 , wherein said mammal is a human being. 

^® 3. The method of claim 1. wherein said mammal is immunodeficient or 
immunocompromised. rmr^c 



4. The method of claim 2, wherein said human being is HIV-positive. 
15 7. The method of claim 1, whereiii said pathogenic cn-ganism is a virus. 

8. The method of claim 7, wherein said virus is selected from the group 
consisting of human immunodeficiency virus, cytomegalovirus, herpes simplex virus, ' 
and pappvavirus. - • . v *mi . 

20 

9. The method of claim U wherein said pathogenic organism is a 
bacterium. • - 

10. The method of claim 9, wherein said bacterium is selected from the 
25 group consisting of Mycobacterium avium iniracellularc. Salmonella typhimurium, 

hem(q)hilus, heliobactera pylori, cholera, gonorrhea, £ pili, g. pili. 

11. The method of claim 1, wherein said pathogenic organism is a 
protozoan. 

30 

12. The metiiod of claim 11, wherein said protozoan is selected from the 
group consisting of Pneumocystis carinii, and other invading protozoa which are 
prevalent in HTV patients and other immume compromised mdividuals, 

35 13. The method of claim 1 , wherein said pathogenic organism is an invading 

fungus. 
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14. The method of claim 13 .wherein said fungus is selected from the group 
consisting of Candida albicans, and odier invading fungi which arc prcvaient in HIV 
and immune suppressed patients. 

5 

15. The method of claim 1, wherein said immunogenic determinant 
comprises a non pili adhesian. 

1 6. The method of claim 15, wherein said adhesian comprises the gp 120 or 
10 V3 loop or odier amino acid sequence of human immunodeficiency vmis. 

17. The method of claim 15, wherein said adhesian comprises the "coat" of 
cytomegalovirus. vi 



20 



30 



35 



23. The method of claim 22, wherein said mediator mediates GSF, 
erythrocyte growth factor, angiogenic stimulating factor, and their metabolites. 

24. The method of claim 18, wherein said mediator mediates a cell adhesian. 

25. The method of claim 18, wherein said mediator mediates a CD4 receptor 
or hepatocyte receptor for colon and breast cancer. 
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15 18. The mediod of claim 1, wherein said pathogenic organism is a systemic • 

infhunmatory mediator. ry 



19. The method of claim 1 8, wherein said mediator mediates one or more of ' V?^ 
a cytokine, prostaglandin, thromboxine, or a leukotriene. ^ ' ^ or 

20. The method of claim 1 8, wherein said mediator mediates a hormone. '^h 



n I 



2 1 . The method of claim 20, wherein said mediator mediates one or more of vh 
insulin, glucogen, epinephrine, estrogen, growth hormone, progesterone; leuteinizing 

25 hormone, testosterone, aldosteron, neuroteusen, gastrin, cholecytokines, and thdr 
metabolites. 

22. The mediod of claim 18, wherein said mediator mediates a growth 

factor. 



AMENDED SHEET (ARTICLE 19) 



wo 98/14209 



PCT/US97/17722 



26. The method of claim 1 8, wherein said mediator mediates an intercellular 
mediator or enzyme. 

27. The method of claim 18, wherein said mediator mediates one or more of 
nuclear factor kB, IkB, protease, cyclooxynase, or other inttacellular mediator or 
enzyme. 

28. The method of claim 18, whwcin said mediator mediates an extracellular 
enzyme or mediator. 

29 . The method of claim 1 8, wherein said mediator mediates one or more of 
collagenase, thrombin, and-thrombin, and endotoxin. 

30. The method of claim 18, wherein said mediator mediates a receptor site 
or cell responsible for rejection of transplanted organs or dssues. ' ' 

31. The method of claim 18, wherein said niediator mediates one or more W 
a breast ceU, lung cell, Uvcr ceU, intestine ceU, kidney cell, red blood cell, or white 
blood cell. 

32. The method of claim 1 8, wherein said mediator mediates one or more'bf 
a recqnor site or a cell surface responsible for dssue drainage. ''^ 

33. The method of claim 18, wherein said mediator mediates one or more of 
scleredema, scierodema, multiple sclerosis, diabetes, liieumatoid arthritis, rheumatoid 
heart disease, or rhemotoid kidney disease. 

34. The method of daim 1, wherein said IgY antibodies arc obtained fram 
the yolk of said egg without fractionation thereof . 

35. The method of claim 1, whwein die IgY antibodies arc in the form of a 
powder obtained by stirring die yolk of said egg into an emulsion and drying the 
emulsion to form a powder. 

36. The method of daim 1, wherein die immunization of said hen is 
performed by administration of the antigen in conjunction witii a water-in-oil emulsion 
adjuvant 
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37. A method for treating infectious diseases associated with pathogenic 
organisms in an HIV-positive or inunune compiomised patient, which comprises: 
orally administering to said patient IgY antibodies obtained from the egg of a domestic 
fowl hen which has been actively immunized against said patiiogenic organisms by 

S injection with fecal material from said immune suppressed patient 

38. The method of claim 37, wherein said fowl is selected fit)m the group 
consisting of a chicken, a duck, a goose, and a turkey. 

10 39. The method of claim 38. wherein said fowl is a chicken. 

40. The method of claim 37, wherein said IgY antibodies arc obtained from 
the yolk of said egg without fractionation thereof. 

15 41. The method of claim 37, wherein the IgY antibodies arc in die form of a 

powder obtained by stirring tiie yolk of said egg into an emulsion and drying die ^ * 
emulsion to form a powder. 

42. The method of claim 37, wherein the immunization of said hen is 
20 perfonned by administration of the antigen in conjunction with *a%ater-in-oil emulsion 
adjuvant. luv ^ 



43. A method for treating systemic manifestations of cancer in a mammal, 
said medKxl comprising orally administering to said aiaramal IgY antibodies obtained 
25 from the egg of a domestic fowl hen which has been actively iminunized against cancer 
by injecticMi of the hen witii cells of said cancer specific to elicit said mammal IgY 
antibodies which intact or a fragment thereof arc associated with a radioactive isotope or 
otiicr cellular poison to tiie cancer cell. 

30 44. The method of claim 43, wherein the cancer is of the brain or nervous 

system, skin, gastrointestinal system, respiratory sytem, musculoskeletal system, or 
circulatory system. 

45. The method of claim 43, wherein said IgY antibody, in whole or in part, 
35 is used to carry a molecule toxic to said cancer selected fiiom a virus, a bacterium, a 
fiuigus, or a protozoa. 
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46. The method of claim 1 , wh^n said Ig Y antibodies are included in one 
or more of a suppository, a cream, an inhalant, a cleaning agent, a mouth wash, a wipe, 
a filter, a tablet, or a nutritional formula. 



• "71 
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STATEMENT UNDER ARTICLE 19 

Submitted herewith arc substitute pages 17-21 inclusive, wherein claims 1-46 have 
been revised. 

Specifically, claim 1 has been revised to use the singular fom of "organism" and 
"pathogen" as an antecedent basis for claims dependent thereon. 

Qaims 7, 9, 11, 13, and 18 have been amended by replacing "at least one of said one 
(n-more" with "said". i . 

; Oaiim 10, 20, 21, 22, 23, 25, and 32 have been revised to delete certain indefinite 
ejqnessions. :p 

daiins 19-33, inclusive, also have been amoided to replace "is" with "mediates". ' 
■j. It is noted that none of the art cited in die international search repon teach the 8ntl 
admmistration of an egg antibody to a mammal to deal wid fe^stemic disease. "Thus,'^dfe 
discovery disclosed herein shows that an egg antibody rais^' against any of the padiog^ 
organisms or molecules discussed in die Background can be eff&tive in controlling tiiis dis^ 
in tissue remote from die intestine, i.e., systemic disease."' (page 8, 11. 29-32 of ''die 
qjplication" Disease remote fipom the gastrointestinal tract quite unexpectedly can be a«ffid 
via oral administration of an egg antibody to a mammal. Thi^ is die basis of die inventioh"as 
defined in the daims and which is not even remotely found in tiib ark "^^ ' 

In view of die ame nd ed claims submitted herewidi, Aiqdicant respectfully subnuts that 
die statement under Article 35(2) ^uld be in the positive in respect of die claims being no^el 
and e^qiiessing inventive step as required. 
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